Prophylactic effect of melatonin in reducing lead-induced neurotoxicity in the rat.
Oxidative stress is a likely molecular mechanism in lead neurotoxicity. Considering the antioxidant properties of melatonin, this study investigated the neuroprotective potential of melatonin in the hippocampus and corpus striatum of rats treated with lead. Three groups of male rats (control, lead acetate-treated [100 mg/kg], and lead acetate plus melatonin [10 mg/kg] for 21 consecutive days) were used. Levels of products of lipid peroxidation (LPO), glutathione (GSH) and superoxide dismutase (SOD) activity were measured in brain homogenates. Histological changes in the pyramidal cells of the hippocampus and the putamen of the corpus striatum were examined. The results documented increased LPO and decreased GSH and SOD activity in the brain homogenates of lead-treated rats. Histological observations revealed severe damage and a reduction in neuronal density in the hippocampus and corpus striatum. When melatonin was given to lead-treated rats, it almost completely attenuated the increase in LPO products and restored GSH levels and SOD activity. Also, the morphological damage was reduced and neuronal density was restored by melatonin. Considering the ease with which melatonin enters the brain, these results, along with previous observations, suggest that melatonin may be useful in combating free radical-induced neuronal injury that is a result of lead toxicity.